Long-term suppression of the cerebral spread of a memory: effects of idazoxan and clonidine.
Bitemporal injections of puromycin consistently induce amnesia of aversive maze-learning in mice when administered within 3 days of training. These bitemporal puromycin injections lose their amnestic effectiveness if the latency between training and injection is extended beyond 6 days. Consistent with other evidence, we believe that memory (in our task) "spreads" during the 6 days following training. Since previous experiments have indicated that the central noradrenergic system is involved in this process of "memory spread," we have examined the effect of stimulation or blockade of the alpha 2-receptor. To this end, we administered a single dose of the alpha 2-adrenoceptor antagonist, idazoxan, or the alpha 2-agonist, clonidine. Idazoxan (1 mg/kg, SC) had no effect on engram spread. Clonidine (25 micrograms-125 ng/kg, SC), by contrast, suppressed engram spread for at least 30 days after treatment. When mice were tested at 60 and 90 days after treatment, spontaneous recovery (i.e., engram spread) was evident in only about 50% of the clonidine treated mice. Coadministration of idazoxan with clonidine blocked the effects of clonidine on "memory spread."